These guidelines constitute an update of the previous "Recommendations on the management of irritable bowel syndrome" issued in 2008. They have been developed by a Task Force organized by the Governing Board of the Polish Society of Gastroenterology. They discuss, with particular emphasis on new scientific data covering papers published since 2008, the aetiology, epidemiology, clinical presentation, diagnostic principles and criteria for the diagnosis, and recommendations for the treatment of irritable bowel syndrome (IBS). The English-language acronym for the syndrome (IBS) has become popular in medical and popular scientific language. It is also widely recognized by patients who identify with this diagnosis. Therefore, in the discussed guidelines, this is what we will use.
Methodology of the guidelines
These guidelines constitute an update of the previous "Recommendations on the management of irritable bowel syndrome" issued in 2008 [1] . They have been developed by a Task Force organized by the Governing Board of the Polish Society of Gastroenterology. They discuss, with particular emphasis on new scientific data covering papers published since 2008, the aetiology, epidemiology, clinical presentation, diagnostic principles and criteria for the diagnosis, and recommendations for the treatment of irritable bowel syndrome (IBS). The English-language acronym for the syndrome (IBS) has become popular in medical and popular scientific language. It is also widely recognized by patients who identify with this diagnosis. Therefore, in the discussed guidelines, this is what we will use.
Scope and aim of the guidelines

Aim
The general aim of these guidelines is to determine the optimal diagnostic treatment for people with suspected IBS and to determine the most effective treatment for IBS patients. We expect that the use of these guidelines will translate into a greater awareness of the disease with, at the same time, reduction of the financial outlay on differential diagnoses, as well as having an impact on the appropriate treatment of various forms of IBS.
Health questions covered by the guidelines
The guidelines precisely outline the health problems of irritable bowel syndrome: -What is the aetiology of IBS in the light of the latest scientific evidence? -Has the epidemiology of IBS changed in recent years, after taking into account the latest diagnostic criteria? -What are the clinical manifestations (symptoms) of IBS? -What are the diagnostic criteria of IBS? -What kind of differential diagnosis should be taken into consideration? -How should patients with irritable bowel syndrome be managed (recommendations for lifestyle modifications, diets, supplements and therapeutic recommendations, and how to monitor treatment)?
Target population of patients to whom the guidelines apply
The guidelines apply to the management of adult patients (over 18 years old) of both sexes with symptoms suggestive of IBS and in whom the diagnosis can be made on the basis of the criteria, regardless of the form or severity of the symptoms. In addition, the recommendations regarding IBS treatment also include patients with post-infectious IBS and with co-existing small intestine bacterial overgrowth (SIBO) and symptomatic uncomplicated diverticular disease (SUDD), in whom the so-called overlap syndromes IBS/SIBO and IBS/SUDD have been diagnosed.
How the guidelines were created
The source data were searched for in the electronic databases PubMed, NCBI, Cochrane Library, ResearchGate, Google Scholar, as well as in the recommendations and guidelines published on the websites of international scientific societies (American, British, European: AGA, ACG, USNGC, NICE, UEG).
Only original (optimally prospective, randomized, controlled and double-blind) studies were used to prepare the guidelines, and in the absence of such studies, lower-grade evidence studies, up to observational and retrospective studies, excluding case series and case reports, as well as systematic reviews and meta-analyses, were used. Studies published in languages other than Polish and English were excluded. The guidelines were developed in accordance with the recommendations of the Medical Technology Protection Agency (Polish: Agencja Ochrony Technologii Medycznych i Taryfikacji). AGREE II (Advancing Guideline Development, Reporting and Evaluation in healthcare, version II) methodology and the GRADE (Grading of Recommendations Assessment, Development and Evaluation) recommendation evaluation system were used to assess and describe a given recommendation. Questions regarding the treatment of patients were developed in accordance with the PICO (Patient Intervention Comparison Outcome) protocol [2, 3] .
Recommendations were allocated a strength of recommendation with an additional assessment of the evidence level (discussed in Tables I and II) . The method of making final decisions involved the Delphi voting system [4] . In addition, the acceptance of each recommendation was rated by a panel of experts on a 5-point scale (A-E) (agreement level -rating scale, Table III) .
Each recommendation was discussed on the basis of the scientific evidence used in its creation (the connection between the guidelines and the scientific data).
If in the vote 80% or more of the voters chose categories A or B, then the degree of compliance (agreement level) of the experts is high; if below 80%, it is low.
The guidelines are provided with questionnaires to facilitate the diagnosis of IBS and monitoring of treatment as well as treatment algorithms to facilitate rapid therapeutic decisions. 
Epidemiology
Statement 1
Irritable bowel syndrome is a common disease occurring at all geographical latitudes. The prevalence of IBS in the global population is estimated at 11%. The prevalence of IBS in women is about twice as high as in men. Half of patients report their first symptoms before the age of 35.
Discussion
The incidence of IBS in the world population has been estimated at 11% in total, taking into account the following: Manning criteria 1978, Rome I (1989), Rome II (1999) and Rome III (2006) diagnostic criteria [5] . The prevalence of IBS among women is 14% (95% CI: 11.0-16.0), and among men 8.9% (95% CI: 7.3-10.5). Half of the patients report the first symptoms of irritable bowel syndrome before the age of 35, and the prevalence of IBS in this group is 25% higher than in patients over 50 years of age [1, 5, 6] . A study conducted among students aged 18 to 30 showed an incidence of IBS of 24% [7] . Morbidity in the Northern Hemisphere is estimated at about 10%, and the incidence rates differ depending on the criteria for diagnosis and are 9.1% (according to Manning criteria), 6 .7% (Rome I), 7.8% (Rome II) and 9.1% (Rome III) [1, 8] .
Statement 2
The average incidence of IBS varies considerably with respect to individual continents and individual countries.
Discussion
The average prevalence of irritable bowel syndrome shows significant differences for individual continents -from 17.5% (95% CI: 16.9-18.2) in Latin America, through 9.6% (95% CI: 9.5-9.8) in Asia, 7.1% (95% CI: 8.0-8.3) in North America/Europe/Australia/New Zealand, to 5.8% (95% CI: 5.6-6.0) in the Middle East and Africa. These differences are even more significant in individual countries and range from 1.1% in France and Iran, to 35 .5% in Mexico [8] .
Statement 3
The introduction of Rome IV diagnostic criteria affects the frequency of diagnosis of IBS and may change the indicators in further epidemiological studies.
Discussion
Following the announcement of the Rome IV diagnostic criteria, a trial study in a total of 5,931 patients in the United States, Canada and the United Kingdom diagnosed IBS based on these criteria in 5.7% of this group (95% CI: 97.1% (96.6-97.6)), when the same diagnosis according to Rome III criteria was 10.7% (p < 0.0001). However, among all functional gastrointestinal disorders diagnosed in 843 patients, the diagnosis of irritable bowel syndrome according to Rome IV criteria constituted 52.4% [9] [10] [11] . In the study by Aziz et al. in 2018, 85% of patients diagnosed with IBS according to Rome III criteria met the Rome IV criteria for this diagnosis, more often women -with a worse quality of life, a greater severity of pain, abdominal distension, fatigue and somatization [6] . The population of patients with IBS diagnosed on the basis of Rome IV criteria probably reflects those with more severe symptoms, greater psychological and personality disorders and a lower quality of life [12] .
Statement 4
The familial occurrence of IBS and studies in twins confirm the involvement of genetic factors in this disease.
Discussion
Genetic studies in familial IBS indicate changes in genetic polymorphisms associated with the regulation of the serotonergic system [13] . In adopted children whose biological parents were diagnosed with IBS, the OR of the occurrence of the disease in the Swedish study was 1.67 (95% CI: 1.06-2.62), but only 0.88 (95% CI: 0.48-1.63) in the case of diagnosis of IBS in the adoptive parents [14] . The studies also deal with the interaction of genetic and environmental factors and the role of epigenetic mechanisms [15] .
Statement 5
Post-infectious irritable bowel syndrome (PI-IBS) develops in 8-31% of patients who have had an acute infectious episode of gastrointestinal inflammation. The incidence of IBS after acute gastroenteritis is 7 times higher than without an infectious episode.
Discussion
The prevalence of IBS after gastrointestinal infection is 7 times higher than without infection (median 9.8% (IQR: 4.0-13.3) vs. 1.2% in the control group (IQR: 0.4-1.8), p = 0.01, pooled OR is 7.3 (95% CI: 4.7-11.1), p = 0.41 [16, 17] . The prevalence of IBS within 12 months of intestinal infection is 10.1% (95% CI: 7.2-14.1), and over 12 months from an infectious episode -14.5% (95% CI: 7.7-25.5). The risk of developing IBS is 4.2 times higher in patients who have had gastro-intestinal infection in the last year than in those who have Gastroenterology Review 2018; 13 (4) not (95% CI: 3.1-5.7) and 2-3 times higher in those whose infectious episode was more than 12 months ago (95% CI: 1.8-3.0) [18] . Also among patients with enteritis caused by protozoa or parasites, up to 41.9% developed IBS. The risk of developing IBS after infection is significantly higher in women (OR = 2.2), especially those treated with antibiotics (OR = 1.7), in women with anxiety (OR = 2), depression (OR = 1.5), somatization (OR = 4.1), neuroticism (OR = 3.3) and clinical indicators of increased intestinal inflammation [18] . It should be remembered that Clostridium difficile infection can also cause PI-IBS -25% as shown in studies, in which the mixed bowel habits form (52%) and diarrhoea-predominant form (40%) of IBS are dominant [19] .
Aetiopathogenesis
Statement 6
In the multifactorial pathogenesis of IBS a key role is played by disorders of gut-brain interactions (DGBI). The intestinal microbiota is an essential element of these interactions, and its dysregulation directly affects the other pathogenic mechanisms of IBS.
Discussion
Apart from disorders of the intestinal microbiota, or dysbiosis, the main pathogenic factors of IBS include abnormal gastrointestinal motility, visceral hypersensitivity, impaired immune function of the intestinal mucosa and dysregulation at the level of the central nervous system [20] . Neuronal, endocrine and immune mechanisms modified by the intestinal microbiota participate in the regulation of gut-brain interactions [21, 22] . The higher incidence of IBS in women is determined by gender-related differences with regard to these mechanisms [23] . One of the major neurotransmitters of the gut-brain axis is serotonin, synthesized in the intestines by enterochromatophilic cells [24] . Interactions of pathophysiological and psychosocial factors, together with genetic and environmental determinants, affect the development and expression of IBS symptoms. In the pathogenesis of IBS, peripheral factors play a key role in the majority of patients, whereas the contribution of central factors (psychiatric disorders, traumatic experiences) is associated with greater severity of symptoms [20] .
Statement 7
Activation of the immune system of the intestinal mucosa associated with dysbiosis, diet, stress and endogenous factors results in increased permeability of the intestinal barrier and the induction of motor-sensory functions of the gastrointestinal tract.
Discussion
Activation of the intestinal mucosal immune system associated with micro-inflammation is considered to be the main pathogenic agent of the post-infectious form of IBS (PI-IBS) [18] . In biopsies involving the submucosal membrane in patients with PI-IBS, an increase in the number of T lymphocytes, macrophages, mast cells and enterochromatophilic cells as well as an increase in the expression of pro-inflammatory cytokines was demonstrated in patients with PI-IBS. In addition, in patients with IBS (not only PI-IBS) there was an increase in the expression of proinflammatory cytokines in the serum [25, 26] . Endogenous factors that influence the activation of the immune system and disturbance of the intestinal barrier include serotonin, histamine and bile acids [27, 28] .
Statement 8
In patients with IBS there are qualitative and quantitative changes in the composition of the gut microbiota, which has significant therapeutic implications. SIBO plays a special role in the pathogenesis of intestinal symptoms.
Discussion
The intestinal microbiota plays a key role in the regulation of gut-brain interactions [21] . Changes in the composition of the microbiota in patients with IBS include a reduction in the number of bacteria of the genera Lactobacillus and Bifidobacterium, an increase in the number of Streptococcus, Escherichia coli, Clostridium spp. and changes in the proportion between Firmicutes and Bacteroidetes, to the detriment of the latter [29] . In addition, in patients with IBS, the risk of SIBO is about 5 times higher compared to the control group (OR = 4.7, 95% CI: 3.1-1.2) [30] . However, attention is drawn to the large diversity of data on the incidence of SIBO resulting from, among other factors, the diagnostic method used. SIBO in the course of IBS is more common in women and in patients with diarrhoea and increased abdominal distension [31] . The composition and functioning of the gut microbiota depend on many dietary and endogenous factors [29, 32] .
Statement 9
Disturbed motor activity of the gastrointestinal tract and visceral hypersensitivity are typical but not completely specific features of IBS.
Discussion
A characteristic feature of IBS is the impaired motor-sensory reactivity of the colon to various stimuli (e.g. stress, rectal distension, meals or cholecystokinin). Dis-turbances in motor function are not limited to the large intestine, as in IBS patients differences in postprandial changes in motor activity of the small intestine have also been demonstrated [33] . Visceral hypersensitivity may be the result of impaired generation, transmission and analysis of sensory stimuli, as well as an abnormal response to these stimuli with weakening of central pain-inhibition processes [32] . An association between the hypersensitivity of the sensory nerve endings in the intestinal wall with increased production of neurotransmitters (serotonin, substance P) and the release of inflammatory mediators from mast cells has been demonstrated [33] . An important endogenous factor modulating motor, sensory and secretory functions of the intestine is bile acids [27] . Bile acid absorption disorders occur in up to 1/3 of patients with diarrhoea-predominant IBS [34] .
Statement 10
Central nervous system disorders occurring in patients with IBS may cause increased reactivity to stress stimuli and influence the severity of symptoms.
Discussion
Research on the central nervous system (CNS) using modern imaging techniques has revealed neuro-functional and neuro-structural differences in the brain of IBS patients compared to healthy individuals [35, 36] . Among other differences, changes in the activity of the brain centres associated with the perception of visceral stimuli and the regulation of emotions have been found [35] . Clinical observations confirm that in 50-80% of patients with IBS there is a clear relationship between stress and the occurrence and severity of symptoms [37] . Central nervous system disorders are also associated with dysregulation of the autonomic nervous system, which may explain the occurrence of a wide spectrum of parenteral symptoms in patients with IBS, such as headache, back pain, fibromyalgia, sleep disorders, chronic fatigue syndrome or anxiety-depressive disorders [38] .
Statement 11
Genetic factors are important in the pathogenesis of IBS.
Discussion
The results of genetic tests in patients with IBS indicate that a role is played by gene polymorphisms associated with the serotoninergic system, the integrity of the intestinal barrier, the regulation of neuronal and immunological functions and the regulation of the synthesis, absorption and secretion of bile acids [13, 15] .
Epigenetic mechanisms influencing gene expression are also significant [15] .
Statement 12
Dietary factors, with particular emphasis on poorly absorbed, easily fermentable oligo-, di-, monosaccharides and polyols (FODMAPs), may influence the occurrence and severity of IBS symptoms.
Discussion
The consumption of poorly absorbed, easily fermentable short-chain carbohydrates and polyols, i.e. FODMAPs, intensifies bacterial fermentation processes [39] . Stress is also placed on the close relationship between diet and the intestinal microbiota and the role of the metabolites produced by it, such as short-chain fatty acids, which affect bowel function and a number of regulatory processes in the gut-brain axis [40, 41] . Analyzing the relationship between IBS and hypersensitivity to gluten, it is indicated that other components of cereals contribute to the induction of intestinal symptoms [42] . In the pathogenesis of IBS, the role of food allergy has not been confirmed [31] .
Statement 13
Psychosocial factors and coexisting psychiatric disorders have a significant impact on the course and results of IBS treatment.
Discussion
Psychosocial factors are an integral part of the biopsychosocial model of the pathogenesis of functional disorders of the gastrointestinal tract [20] . These factors include chronic stress, in particular of high severity, as in traumatic experience, the experience of physical or sexual violence and adaptive disorders. In addition, 20-60% of IBS patients have depressive-anxiety disorders [43, 44] . Often, somatization and neuroticism are also observed in this group of patients. Psychosocial factors and co-existing psychiatric disorders affect the patient's perception of the disease, the feelings of discomfort, seeking medical help, as well as the results of treatment [37] .
Symptoms, differential diagnosis and diagnostic criteria
Recommendation 1
We recommend diagnosis of irritable bowel syndrome based on the Rome IV diagnostic criteria. Recommendation: strong, quality of evidence: moderate.
Vote
A -85.7%; B -14.3%; C -0%; D -0%; E -0%. Agreement level: high.
Discussion
Irritable bowel syndrome is a chronic disease that belongs to the group of gut-brain interaction disorders (formerly known as functional) in which recurrent abdominal pain is associated with defaecation, a change in bowel habit or a change in stool consistency. The diagnosis of IBS should be based on the Rome IV criteria, which are presented in Table IV [20] .
Comparing the current Rome IV criteria to the previously applied Rome III criteria, it is worth emphasizing that, among others, the word "discomfort" has been removed, justifying this by the lack of its specificity and the ambiguity of this wording.
In recent reports, it is increasingly noted that IBS should also be considered in patients who report bloating/flatulence, as well as in those with a shorter duration of symptoms than those defined in the Rome IV criteria [45, 46] . It is worth noting that patients with IBS often have symptoms other than those affecting the digestive system, such as drowsiness, headaches and back pain in the lumbar region, nocturia, frequent and urgent urination, and in women also menstrual disorders and dyspareunia. These symptoms are not of diagnostic significance, although they may interfere with the clinical picture of the disease and cause diagnostic difficulties [47, 48] .
Recommendation 2
There are four main subtypes of IBS: constipationpredominant (IBS-C), diarrhoea-predominant (IBS-D), mixed bowel habits (IBS-M) and unclassified (IBS-U). We recommend the use of these subtypes. Recommendation: strong, quality of evidence: high.
Vote
A -100%; B -0%; C -0%; D -0%; E -0%. Agreement level: high.
Discussion
In differentiating between the subtypes, the Bristol Stool Formulation Scale is used (without the use of laxatives or anti-diarrhoeal agents) in relation only to abnormal stools, not all stools as before. This is due to the fact that many patients with IBS have periods when the stool is properly formed and should not be taken into account when assessing the predominant type of bowel movement.
According to the Rome IV criteria, IBS with diarrhoea occurring in over 25% of bowel movements is types 6 and 7, and that with less than 25% of bowel movements affected is types 1 and 2. Irritable bowel syndrome with constipation is diagnosed when more than 25% of bowel movements are of types 1 and 2 according to the Bristol Stool Formation scale, and at the same time less than 25% of bowel movements are of types 6 and 7. It should be noted here that in clinical practice, in order to differentiate between IBS-D and IBS-C, it is sufficient that the patient reports abnormal bowel movements usually of types 6 and 7 for IBS-D or types 1 and 2 for IBS-C. IBS with mixed bowel habits is diagnosed when the patient reports that more than 25% of bowel movements are of types 6 and 7 and at the same time more than 25% of bowel movements are of types 1 and 2. Other cases of IBS are classified as the unclassified form (less than 25% of bowel movements are types 6 and 7 and types 1 and 2) [45] . In these guidelines, we use two nomenclatures: the one introduced in 2016 and binding from that time, and the previous, distinctive subtype non-constipation IBS to which they belong according to the new nomenclature: diarrhoea-predominant IBS, mixed bowel habits IBS and unclassified IBS. This is related to the studies assessed in the guidelines, in which the definitions are different.
Recommendation 3
We recommend that the diagnosis of IBS should be based on clinical symptoms. There are no confirmatory diagnostic tests. Recommendation: weak, quality of evidence: moderate. 
Discussion
The diagnosis of IBS should be preceded by the reliable collection of a medical history, physical examination, the implementation of the necessary laboratory tests (reduced to a minimum) as well as in justified situations (described below) by the performance of a colonoscopy. The basic laboratory tests necessary for the diagnosis of IBS include a full blood count since anaemia or leukocytosis requires further diagnosis [45] . The meta-analyses performed have confirmed the usefulness of serum C-reactive protein (CRP) and faecal calprotectin in situations requiring differentiation between IBS without constipation and inflammatory bowel disease (IBD) [49] . If the inflammatory parameters are only slightly elevated and the probability of IBD is low, it is recommended to repeat the tests (CRP and calprotectin) before performing colonoscopy [50] .
In justified clinical cases, thyroid-stimulating hormone (TSH) testing is also recommended [45] . Serological tests for coeliac disease (IgA antibodies against tissue transglutaminase and total IgA) are particularly recommended for IBS-D and IBS-M not responding to empirical therapy [45] . In the case of elevated levels of anti-tTG in the IgA class, it is recommended to perform gastroscopy with biopsies from the duodenum for histopathological assessment [51] . In the differentiation of diarrhoea, microbiological and parasitological stool examinations may be considered depending on the clinical picture [45] .
Due to the frequent coexistence of SIBO in patients with IBS (especially in the diarrhoea-predominant form and with extensive bloating), breath testing for SIBO should be included in the diagnostics [30] . In justified cases, abdominal ultrasound may be indicated as a complement to the physical examination.
Recommendation 4
We recommend that colonoscopy in IBS diagnosis should be offered only in justified cases (e.g. with co-existing alarming symptoms. Recommendation: strong, quality of evidence: high.
Vote
A -71.4%; B -28.6%; C -0%; D -0%; E -0%. Agreement level: high.
Discussion
Colonoscopy and fibrosigmoidoscopy are not recommended for patients under 50 years of age with suspicion of IBS without alarming symptoms [52] . Colonoscopy is recommended in patients with alarming symptoms and symptoms of organic diseases (listed in Table V) to exclude organic disease and in people over 50 as a test for colorectal cancer [53, 54] .
In the case of a colonoscopic examination in patients with IBS-D, especially women over 50 years old, it is recommended to take biopsies from the right and left colon in search of microscopic inflammation [55] .
The suggested diagnostic algorithm for patients with suspected IBS is shown in Figure 1 . 
Non-pharmacological management
Exercise and psychological therapies
Recommendation 5
We suggest moderate physical exercise of various forms (including yoga) in order to maintain fitness and reduce the overall symptoms of IBS. Recommendation: weak, quality of evidence: very low.
In order to reduce the overall symptoms of IBS, we suggest a reasonable supervised (physician, dietitian, trainer) weight-loss programme to achieve a normal BMI. Recommendation: weak, quality of evidence: very low.
We suggest: independent exercise sessions, participation in support groups, patient organisations, associations, clubs or psychological consultations in order to develop optimal ways of coping with stress, which may translate into a reduction in overall IBS symptoms. Recommendation: weak, quality of evidence: very low. 
Discussion
Mental balance, the ability to cope with stress, as well as physical activity and fitness, remain key elements in maintaining physical and mental health. Based on research in various fields of medicine, bearing in mind the overall pro-health effect, it should be assumed that they also bring added benefits to the treatment of patients with IBS [56] .
In the analysis of the efficacy of various forms of exercise in the reduction of IBS symptoms, four prospective randomized controlled trials were taken into account, which included 310 patients, and one observational study evaluating the long-term effects in the same group of patients (39 people, mean follow-up time 5.2 years). The patients had individual consultations with the selection of appropriate exercises, or exercises with a physiotherapist or a recommended walking and running time over 12 weeks to 24 months [57] [58] [59] [60] . Due to the significant heterogeneity of the studies, the total therapeutic effect cannot be estimated (various presentations of results, differently defined endpoints). The Daley et al. study showed a significant improvement in the quality of life and a reduction in the severity of constipation, but not of other symptoms of IBS, while in the others there was a statistically significant reduction in total IBS symptoms. It was found that the beneficial effect of exercise lasts, on average, for 5 years and concerns primarily the quality of life, and selected intestinal and parenteral IBS symptoms [58] .
The results of numerous observational studies have shown that people who are overweight and obese are more likely to have IBS symptoms, and weight loss leads to a reduction in their severity. The latest studies of obese patients prior to bariatric surgery (observation of 1,542 patients) show that the prevalence of IBS in this group is up to three times higher than in the general population and ranges between 13.3% and 30% [61] [62] [63] [64] [65] [66] . Only one study dealt with the effects of a weight-loss programme in relation to IBS symptoms. With a statistically significant reduction in body weight, there was also a statistically significant reduction in the severity of overall IBS symptoms, and after analysis of individual symptoms, also each of them except for pain [65] .
A limitation of the research on physical activity and weight reduction is the low or very low percentage of patients implementing the recommendations, which adversely affects the final results assessing the efficacy of such treatments (about 18% to 28%) [58, 65] .
As noted earlier, psychosocial factors and co-existing mental disorders have a significant impact on the course and results of IBS treatment. Therefore, the number of studies and analyses devoted to this issue is not surprising. Their biggest drawback is the variety of methods and evaluation systems used, and objective difficulties in conducting the studies with a placebo, which does not allow for a uniform analysis. Most studies have dealt with the assessment of cognitive-behavioural therapy (22 studies) [67] [68] [69] [70] . Other methods of psychotherapy included hypnosis, classical psychotherapy, relaxation therapies, mindfulness training and methods developed for self-healing. They included over 2,300 patients. The results differed considerably, however, although they favoured psychotherapy, and in 22/40 studies they did not reach statistical significance. The four meta-analyses and statistical reviews available to date (2009, 2014, 2016 and 2017) showed a statistically significant improvement in intestinal symptoms and mental health in the case of combined therapies, and individually in the case of cognitive-behavioural therapy, hypnosis and complex psychotherapy. However, the authors emphasize the absolute necessity of a critical interpretation of results due to significant discrepancies in the methodology and results [67] [68] [69] [70] .
Acupuncture also deserves a mention. Its efficacy, including long-term, has been investigated by over twenty original studies (some of them with randomization and control groups) and a Cochrane meta-analysis, which included more than two thousand patients [71] . In all the studies, a high proportion of responses in the placebo group was noted, and although the results were more favourable for the study group, no statistically significant difference was found between the groups.
Diets
Recommendation 6
In order to reduce the overall symptoms, we suggest a temporary (6-week) diet with a low content of poorly absorbed, easily fermentable oligo-, di-, monosaccharides and polyols (the low-FODMAP diet). Due to the fact that there is insufficient evidence, we do not recommend repeating the diet. Recommendation: weak, quality of evidence: very low.
We do not recommend the use of a gluten-free diet. Recommendation: weak, quality of evidence: very low.
We do not recommend the use of an elimination diet based on the concentration of antibodies against individual nutrients. Recommendation: weak, quality of evidence: very low.
In the case of patients benefiting from an elimination diet, individual dietary modifications based on the patient's experience are suggested. Recommendation: weak, quality of evidence: very low. 
Discussion
Taking into account the symptoms reported by patients (up to 80% of respondents say the occurrence of symptoms is dependent on their current diet) and the available test results, it can be assumed that diet is important in the occurrence of symptoms of irritable bowel syndrome. In the largest NutriNet-Sante Cohort report so far, published in 2018, covering 33,343 people, it was shown that the symptoms of IBS are dependent on diet, and, what is more, it is a "dose-dependent" effect, i.e. the more highly processed products there are in the diet, the greater the severity of symptoms [72] . So far, most studies have been concerned with the efficacy of the low-FODMAP diet, a diet low in fermenting oligo-, di-and monosaccharides, and polyols, and a gluten-free diet. The efficacy of the first is seen in the reduction of fermentation, and thus regulation of passage, the reduction of stool volume and gas production. In people without coeliac disease, there may be so-called non-coeliac gluten sensitivity; hence there attempts to treat it with a gluten-free diet. Single studies assessed the efficacy of a diet selected individually based on the presence of antibodies to specific food products as well as diets with restrictions (milk, sugars, meat) or supplements (vegetables, fruits) of individual products. All the assessed diets were introduced temporarily (2-12 weeks), and the effects of re-introduction of the diet were not assessed, even if it was proven that the symptoms recurred after being challenged with previously eliminated ingredients (3 studies, 82 patients) [73] [74] [75] . As in the case of other non-pharmacological interventions, in the case of diets the main drawback of the studies is their heterogeneous methodology (end points, evaluated scales). In total, 12 randomized controlled trials (734 subjects) and two systematic reviews and meta-analyses were included to assess the effectiveness of the low-FODMAP diet [39, [76] [77] [78] [79] [80] [81] [82] [83] [84] [85] [86] . These studies differed significantly in methodology. Five compared a diet to a lack of recommendations or a diet rich in FODMAP [78, 79, 83, 85, 86] . The others (2 studies) compared a diet to other diets recommended in IBS, or to other interventions (4 studies: two with supplementation of probiotics, one with exercises and one with hypnosis). The efficacy of a diet in the absence of dietary recommendations was assessed in 113 people and demonstrated a statistically significant effect of the low-FODMAP diet (OR = 3.15, 95% CI: 1.68-5.94, p = 0.0004, OR range 2.67-3.43, number needed to treat [NNT] = 2). Other studies comparing the low-FODMAP diet to other interventions showed no statistically significant differences between the interventions (studies on 396 patients, OR = 1.18, 95% CI: 0.85-1.63, p = 0.042; OR range ± 0.1). This means that the efficacy of the low-FODMAP diet was comparable to other dietary recommendations, probiotic supplementation, hypnosis or yoga, which again confirms the significant effect of any intervention in this group of patients (which should not be confused with placebo; in this case even a simulated intervention provides patients with more interest shown and more time consumed than in standard care).
In three randomized controlled trials on the effectiveness of a gluten-free diet, it has not been shown to be superior to placebo and should therefore not be recommended in patients with IBS [87] [88] [89] .
Fibre supplementation
Recommendation 7
In order to reduce the overall symptoms, we recommend using a diet rich in soluble fibre in all types of IBS. Due to the nature of the disease, the diet should be used long-term. Recommendation: strong, quality of evidence: moderate.
The dose of fibre has not been clearly defined. We suggest using 10-25 g fibre daily. Recommendation: weak, quality of evidence: low.
Due to the proven lack of efficacy, we do not recommend the use of insoluble fibre, which may additionally exacerbate pain and abdominal distension. Recommendation: strong, quality of evidence: moderate.
Vote
Discussion
The effect of fibre on intestinal symptoms has been under evaluation for many years. Until recently, the interpretation of inconsistent results caused researchers difficulty. On the one hand, patients pointed to the effect of supplementation, while on the other hand, previous studies showed no statistically significant differences between the study groups (RR for inefficacy 0.9, 95% CI: 0.79-1.03). It should be emphasized that of 15 randomized trials, conducted on almost 1,000 patients, the majority were carried out in the 1970s or 80s and did not take into account the type of fibre used [90] [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102] . However, for several years we have known that the efficacy of fibre depends on its structure, and it has now been proven that only soluble fibre is effective (in contrast to the previously recommended insoluble fibre). So far, only one study (2009) devoid of risk of error has dealt with a comparison between the two [100] . In this study (as in other studies in which the intervention concerns the modification of broadly understood lifestyle, diet, and physical activity), a serious limitation is the number of people who do not comply with the recommendations (ultimately the study was completed on average by 60% of the group randomized to individual arms), which significantly affects the ITT and PP analysis results. While after 3 months of treatment in the analysis of PP, 52% of patients using fibre compared to 32% in the placebo group showed improvement (p = 0.02, NNT = 5), in the ITT analysis it was only 31% of patients (compared with 19% in the placebo group (p = 0.05, NNT = 8.8). However, summing up, if patients are willing to follow the recommendations, soluble fibre supplementation brings significant therapeutic benefits. It is also worth noting that in the available meta-analyses it was found that insoluble fibre increased abdominal distension, pain and constipation.
In the analysed studies, the average dose was 10 g, and from studies assessing the efficacy of fibre in other indications it is known that 25 g/day is optimal and such a range of doses should be recommended. In most studies, supplementation was used for months; thus, taking into account the potential mechanisms of action of plant fibres (a laxative effect through increasing stool volume, acceleration of peristalsis and stimulation of the colon mucosa, interaction with the intestinal microbiota and the immune system as well as the nervous and neuroendocrine system) they should be used long term [88, 89, 95] . Typical sources of soluble fibre (suggested) include fresh vegetables and fruit, plantains (psyllium (ispaghula) -Plantago lanceolata, Plantago ovata), oat bran and ready-made supplements. Sources of insoluble fibre (not recommended) are: wheat bran, grains, nuts, beans and grains as well as cruciferous and root vegetables. Many natural products contain both types of fibre.
Peppermint oil
Recommendation 8
We recommend using selected peppermint oil preparations to reduce overall symptoms. Recommendation: strong, quality of evidence: moderate.
We suggest using a preparation containing peppermint oil at a dose of 180-225 mg twice a day. Recommendation: weak, quality of evidence: very low.
So far, the minimum, optimal or maximum duration of use of peppermint oil has not been determined. Based on available studies, we suggest using the preparation for 2 to 12 weeks. The efficacy and safety of longer-term use must be confirmed by tests. Recommendation: weak, quality of evidence: very low. 
Discussion
Eight prospective studies (including 6 with randomization and a control group) and 3 systematic reviews (meta-analyses) were included in the analysis to evaluate the efficacy of peppermint oil [103] [104] [105] [106] [107] [108] [109] [110] . A total of 567 patients were evaluated and it was found that the use of peppermint oil showed a statistically significant benefit in reducing the overall symptoms of IBS (OR = -2.22; 95% CI: 1.65-2.99, p < 0.0001; OR range in the studies 1.64-4.87: NNT = 3 range: 1.8-6.4).
In the study by Alam et al. it was demonstrated that intestinal symptoms recur after discontinuation of the preparation, which, in the absence of studies on safety and efficacy of the preparation (the longest period of administration was 12 weeks), should be taken into account when formulating permanent recommendations for patients [110] .
It must be stipulated that efficacy studies concerned specific oil preparations (hence their high heterogeneity) and cannot be extrapolated to all available forms of mint and mint products. Due to the different formulations and preparation methods available in Poland, the optimal dose cannot be determined. The dose used in the aforementioned studies was 180-225 mg, which is a large dose.
Peppermint oil is a relatively safe preparation. No significant adverse reactions were observed, but heartburn was more frequently reported than in the placebo group [104, 108] . The mechanism of action of the preparation is complex and includes relaxation of smooth muscle (by blocking calcium channels or a direct effect on the intestinal nervous system), modulation of visceral sensation (a transient change of cation channel potentials), antibacterial and anti-inflammatory effects as well as modulation of psychosocial disorders.
Other herbal products
Recommendation 9
There is not sufficient evidence to make a recommendation regarding STW 5. Taking into consideration mode of action and efficacy in other indications, this product can be helpful in defined clinical situations. Recommendation: weak, quality of evidence: very low. 
Discussion
To date, reports on the efficacy of STW 5 and cannabinoids in relieving IBS symptoms come from case reports, non-interventional and observational studies. One prospective randomized trial evaluating the effica-Gastroenterology Review 2018; 13 (4) cy of STW 5 has been published (203 patients, assessment after 4 weeks, statistically significant efficacy, but assessed using a non-standardized original questionnaire, no possibility of evidence replication), and two studies assessing cannabinoids (102 patients, no statistically significant efficacy proven) [111] . At this stage, there is insufficient evidence to recommend the use of STW-5 or cannabinoids to treat the symptoms of IBS. Nevertheless, considering the observational studies as well as the efficacy of the STW-5 in other functional disorders, it seems that it may be helpful, at least partially, in alleviating symptoms.
In addition, it should be mentioned that so far two cannabinoid assessments including 102 patients have been published. There was no statistically significant difference in efficacy between treatment group and placebo; thus, there is insufficient evidence to recommend cannabinoids to treat the symptoms of IBS [112] .
Probiotics
Recommendation 10
We suggest using certain strains or a combination of probiotic strains tested for their efficacy in IBS, rather than probiotics as a group, to reduce overall symptoms of IBS as well as bloating and diarrhoea in patients with IBS. Recommendation: weak, quality of evidence: very low.
The probiotics with expected beneficial effects in patients with IBS and known levels of bacteria per dose are listed in Table VI . Recommendation: weak, quality of evidence: moderate.
At this stage, it is not possible to determine the efficacy of individual strains included in combined preparations or the efficacy of other configurations (blends) of the aforementioned strains. Recommendation: weak, quality of evidence: very low.
Vote A -57.1%; B -28.6%; C-14.3%; D -0%; E -0%. Agreement level: high.
Discussion
Many trials have shown that efficacy of probiotics is strain-dependent. Therefore, in this analysis, although probiotics in general were also considered, we focused on certain preparations and specific blends, the efficacy of which was assessed in prospective, randomized and controlled trials. A total of 55 studies (over 6,000 patients) assessing probiotics in IBS were included. Of these, 15 assessed the effect of probiotics in general, 18 assessed the effect of selected, specific blends (a repeatable composition), and 22 assessed the efficacy of individual strains. Most studies dealt with L. plantarum 299v (3) and S. boulardii (3) and particular combinations of probiotics (Table VI, (4) . The others were evaluated in individual studies . The vast majority of studies had different endpoints, and the majority evaluated only selected aspects, e.g. quality of life, pain, abdominal circumference as a surrogate of bloating, etc., which does not allow for a coherent analysis. With these endpoints, in 13/22 studies an improvement of at least one parameter was found; the others did not show any significant difference (there is a critical discussion of the studies in Table VII ). Studies using generally available, widely used scales showed no advantage of probiotics in general or individual strains over a placebo. On the other hand, patented blends of strains showed statistical efficacy also based on the most frequent scales, but so far 13 of these studies have been published, and most of them concerned single preparations. .
In conclusion, it should be emphasized that the efficacy of probiotics cannot be assessed in general, and the efficacy of specific preparations remains controversial. The results of the studies are close to the borderline of statistical significance, which, considering the potential significant side effects of the group (including, for example, reports of sepsis in critically ill patients), should lead to the prudent prescription of these preparations.
Treatment and monitoring
Drugs used in all forms of IBS
Antispasmodics
Recommendation 11
We suggest using certain antispasmodics, the efficacy of which in IBS has been confirmed, such as hyoscine and drotaverine (and some unavailable in Poland: otilonium, cimetropium and pinaverium bromides, and dicyclomine) rather than antispasmodics as a group. Recommendation: weak, quality of evidence: very low. 
Discussion
Antispasmodic drugs are a very large and heterogeneous group of preparations. Therefore, their combined analysis in a given indication is burdened with a high risk of error resulting not only from different methodologies or endpoints of various studies, but above all from different mechanisms of action of individual drugs, and thus expected other results. The available studies, evaluating the effects of 13 various formulations, are subject to a significant risk of error resulting from heterogeneity. An assessment of the efficacy of individual drugs is also difficult due to the usually single studies dedicated to one preparation, typically carried out on a small number of patients.
In total, 18 studies (2,237 patients) were included in randomized trials that demonstrated the efficacy of antispasmodics in reducing overall IBS symptoms. The RR for inefficacy was 0.65 (95% CI: 0.56-0.76); NNT = 5 (95% CI: 4-8) [166] [167] [168] [169] [170] [171] [172] [173] [174] [175] [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] . Nine studies (630 people) did not show any efficacy of the preparations tested in reducing complaints (detailed discussion in Table VIII) . Other studies that did not meet the criteria for inclusion in the analysis (observational, without randomization or control groups) assessed not the improvement in the symptoms of the disease, but the quality of life of the patients. In one of them, a statistically significant improvement in the quality of life of patients treated with mebeverine was demonstrated. The advantage of the study was that it was multi-centre, the number of patients included was large (607 people), and it had a precisely defined endpoint based on a validated questionnaire [186] . It should be noted, however, that mebeverine has not been shown to be advantageous in the relief of IBS symptoms in general in randomised placebo-controlled trials, as confirmed by three meta-analyses and systematic reviews.
Antispasmodics, despite being an extremely heterogeneous group, with various mechanisms of action, in general constitute a group of relatively safe drugs. Although side effects occur statistically significantly more often than in the control group, they mainly include dry mouth, dizziness and blurred vision, and no severe complications have been observed after their use.
Antidepressants
Recommendation 12
In order to improve the overall symptoms of IBS, we recommend the use of tricyclic antidepressants (TCAs). Recommendation: strong, quality of evidence: high.
In order to improve the overall symptoms of IBS, we suggest the use of selective serotonin reuptake inhibitors (SSRIs). Recommendation: weak, quality of evidence: low.
We suggest using the drugs in the smallest effective doses for 4-12 weeks, although the maximum duration of drug use (regarding their efficacy and safety) has not been clearly defined. If treatment brings additional benefits, it can be used for longer. Recommendation: weak, quality of evidence: very low. 
Discussion
Functional gastrointestinal tract disorders have been considered for several years as a manifestation of disorders of interactions of the brain-gut-microbiota axis. Abnormalities leading to the occurrence of abdominal symptoms include disturbances of nerve conduction which result in hypersensitivity to stimuli and a hyper-reactive neuronal response. In patients with IBS, emotional disorders often occur (mood disorders, depression, anger, somatisation). For this reason, centrally acting drugs are of great interest in the treatment of this group of patients. The majority of studies deal with tricyclic antidepressants (TCAs) and serotonin reuptake inhibitors (SSRIs).
Sixteen randomized trials (1,009 patients) were included in the analysis; 10 dealt with TCAs (618 patients), 6 with SSRIs (305 subjects), and one dealt with drugs from both groups (51 people) [187] [188] [189] [190] [191] [192] [193] [194] [195] [196] [197] [198] [199] [200] . Only 4 studies had a low risk of errors [190, [199] [200] [201] .
TCAs were shown to reduce the severity of overall IBS symptoms (RR = 0.65, 95% CI: 0.55-0.77, NNT = 4; 95% CI = 3.5-7). In the case of SSRIs, the RR was 0.68 (95% CI: 0.51-0.91) and NNT = 5 (95% CI: 3-16.5). The greatest reduction in symptoms concerned pain. This is most likely due to the complex, central and peripheral mode of action of those drugs.
The studies were conducted for various drugs, from both groups. Therefore, it is not possible to formulate unambiguous recommendations as to the dosage and duration of treatment. Ideally, drugs should be used that have been tested and shown to be effective in this indication, i.e. amitriptyline, doxepin, desipramine, fluoxetine, imipramine, paroxetine, trimipramine (citalopram: controversial efficacy; paroxetine: not efficacious; duloxetine: not studied in this indication) [192, 195, 196, 198, 199] . We suggest using medications up to 12 weeks, with the proviso that an effect appears after a dozen or so days of use. Patients should be aware of possible side effects, which are significantly more frequent than in the placebo group -most frequently a dry mouth.
Drugs used in non-constipation
IBS (with predominant diarrhoea and/or mixed bowel habit and/or unclassified IBS) 6.2.1. Rifaximin α
Recommendation 13
In the following types of IBS, in order to reduce the overall symptoms and to reduce abdominal bloating and/or diarrhoea, we recommend a 14-day course of rifaximin α: with predominant diarrhoea, with mixed bowel habit and unclassified. Recommendation: strong, quality of evidence: high.
In the case of the first and second recurrence, in patients who have benefited from rifaximin α therapy, we recommend repeated treatment in the same pattern. The minimum interval between cycles has not been clearly defined; we recommend a 4-week interval between successive cycles. Recommendation: strong, quality of evidence: high.
Vote
Discussion
Six prospective randomized controlled trials were included in the analysis of rifaximin α efficacy, including 2,439 patients with non-constipated IBS, and one systematic review and meta-analysis (based on 5 studies) [202] [203] [204] [205] [206] . A statistically significant benefit of rifaximin α in treatment of the overall symptoms of irritable bowel syndrome was demonstrated (OR = 1.48, 95% CI: 1.26-1.74, p < 0.0001, range of OR from 1.38 to 4.8 in various studies, NNT = 11) and in the treatment of bloating (OR = 1.42, 95% CI: 1.20-1.68, p < 0.0001). There was no heterogeneity between the studies, and the meta-analysis showed a low risk of bias errors. Old-er people and women were shown to have a better response to treatment. A dose-dependent effect was also observed.
The largest studies confirming the efficacy of rifaximin α in the treatment of symptoms (TARGET 1 and 2) and in the treatment of recurrence of symptoms in patients who responded to initial treatment (TARGET 3) were conducted using a dose of 1650 mg (3 tablets of 550 mg three times a day) [205, 206] . There are 200 mg tablets available in Poland; hence the dose of 1600 mg per day (4 × 400 mg) is treated as an equivalent dose and this should be used. Although subject to an expected lower efficacy, it is permitted to use a dose of 1200 mg/ day (3 × 200 mg). In the case of two consecutive relapses (TARGET 3), rifaximin α was statistically significantly more effective than placebo in the reduction of symptoms (38.1% vs. 31.5%, p = 0.03), in particular pain [206] . Treated patients also had a significantly lower risk of relapse and a more stable response to therapy. Therefore in the case of symptoms recurrences rifaximin α should be used in the cyclic regimen with 4-week intervals.
Rifaximin α is the only known eubiotic that restores the normal composition of intestinal microbiota in the direct (antibacterial) mechanism and indirect -by modulating microbiota. It does not affect the general composition of the bacterial flora, but mainly affects harmful bacteria (Clostridium, Peptostreptococcaceae and Escherichia). 14-day treatment increases the number of bacteria such as Bifidobacterium, Lactobacillus and bacteria with anti-inflammatory properties such as Faecalibacterium prausnitzii. Rifaximin α has anti-inflammatory activity acting on the pregnane-X receptor, immunomodulatory activity (stimulation of anti-inflammatory and inhibition of proinflammatory cytokines), reduces pathological permeability of enterocytes and restore intestinal barrier tightness. All these mechanisms play an important role in the treatment of irritable bowel syndrome [207] [208] [209] .
In cases of post-infectious IBS, IBS /SUDD and IBS/ SIBO (positive breath test) overlap syndromes, SIBO, we recommend using rifaximin α in the scheme as for the irritable bowel syndrome.
Rifaximin α is not absorbed from the gastrointestinal tract. The safety profile of the drug is comparable to a placebo, no significant side effects have been observed, nor is there an increase in resistance to rifaximin α or cross-resistance to other antibiotics or any increased risk of C. difficile infection [210] [211] [212] .
Drugs used only in constipationpredominant IBS 6.3.1. Macrogols (preparations of polyethylene glycol -PEG)
Recommendation 14
We suggest using polyethylene glycol preparations to decrease the severity of constipation in patients with constipation-predominant IBS. These drugs do not decrease the overall IBS symptoms. Recommendation: weak, quality of evidence: low. 
Discussion
Macrogols non-absorbable from digestive tract, which are osmotically active substances that are not absorbed in the gastrointestinal tract, are undoubtedly effective as laxatives, as evidenced by the fact that they have dominated the method of bowel preparation for colonoscopy. However, in the form of IBS with predominant constipation, their efficacy has not been proven, although up to now only two prospective randomized trials (181 people) have dealt with this issue [213, 214] . Although an increase in the number of bowel movements was demonstrated, this is comparable to the placebo group and the severity of other symptoms also did not differ between the groups. It is difficult to interpret these data, bearing in mind the excellent laxative effect of the preparations. Perhaps this is related to the general profile of this group of patients. In 2017, the results of the multi-centre, prospective study "CHRO.CO.DI.T.E" were published, which included 878 patients with various forms of functional constipation (idiopathic, IBS-C, others) [215] . Of this group, 31.3% had IBS with predominant constipation. It turned out that the subgroup of patients with IBS had statistically significantly more severe symptoms, a worse quality of life and more symptoms of other functional diseases (dyspepsia, GERD, but also depression and anger), more specialist consultations (psychiatric, gynaecological) and more diagnostic tests (including manometry and defaecography). Perhaps this group of patients is more demanding when it comes to management, and even reducing the intensity of one symptom (in this case constipation) does not lead to an improvement that is noticeable for the patient.
Nevertheless, macrogols, used as an aid only in reducing the severity of constipation, also in the group of patients with IBS, may remain a valuable alternative.
Drugs used only in diarrhoeapredominant IBS 6.4.1. Loperamide
Recommendation 15
We suggest the use of loperamide to decrease severity of diarrhoea in patients with diarrhoea-predominant IBS. The drug does not decrease overall symptoms of IBS. Recommendation: weak, quality of evidence: very low.
Vote A -85.7%; B -14.3%; C -0%; D -0%; E -0%. Agreement level: high.
Discussion
To date, only three randomized trials have been published that assess the efficacy of loperamide in the treatment of diarrhoea-predominant IBS, all from the last century [216] [217] [218] . In 171 patients, the efficacy of loperamide was not demonstrated in alleviating the overall symptoms associated with IBS (RR = 0.42, 95% CI: 0.14-1.42), but in all the studies a statistically significant difference between the groups (p < 0.001) in alleviation of diarrhoea was achieved, and in this indication, conditionally, the drug may be prescribed.
Drugs available in Poland together with evidence of their effectiveness are presented in Table IX .
Drugs with proven effectiveness not available in Poland
This section discusses briefly, maintaining the existing uniform format publication, drugs tested for effectiveness in various forms of IBS and registered in other countries, but by the time of issuing of these recommendations are not available in Poland. Experts participating in the preparation of recommendations have no experience with these drugs, and for obvious reasons, cannot take the recommendation of individual preparations. Consequently, the conclusions of scientific research on the discussed drugs will be presented only in the form of statements, together with the quality of evidence arising from the quality of analysis. They are currently not subject to expert voting on the agreement level. As the registration of individual drugs in Poland, after an analysis published since the current recommendations of scientific research, we will update these guidelines, if necessary, in the form of short annexes regarding the safety and effectiveness of individual preparations.
Linaclotide
Statement 14
In constipation-predominant IBS linaclotide reduces overall symptoms. Quality of evidence: high.
Discussion
Linaclotide is a guanylate cyclase-C agonist found in the cell membrane (from the side of the intestinal lumen). It works by activating chloride channels, which increases the secretion of fluids and electrolytes and accelerates intestinal transit. Therefore, it is only of use in patients with IBS with predominant constipation. Additionally, it has been shown that activation of guanyl cyclase-C leads to the cyclic release of guanosine monophosphate, which inhibits nociceptors, leading to a reduction in the pain response.
The efficacy in improving the frequency of bowel movements and stool consistency and the safety of linaclotide were evaluated in four randomized, placebo-controlled trials with low risk of bias conducted on 2,867 patients [219] [220] [221] [222] . They showed a statistically significant benefit of using the drug (RR = 0.81, 95% CI: 0.77-0.85, NNT = 6, 95% CI: [5] [6] [7] [8] . In all the studies, Gastroenterology Review 2018; 13 (4) a reduction in pain severity was also demonstrated in patients treated with linaclotide. The effective dose of the drug was determined to be 290 µg/day, though up to now there have not been any studies assessing the safety and efficacy of its longterm use or re-treatment in the case of relapses. For this reason, we recommend a 6-month course of treatment, with the manufacturer's proviso that in the absence of improvement after 4 weeks of use, the indications for use should be re-evaluated.
Plecanatide
Statement 15
In constipation-predominant IBS plecanatide reduces overall symptoms. Quality of evidence: moderate.
Discussion
Plecanatide is another guanylate cyclase-C agonist. Its action is similar to linaclotide, with the difference that activation of the drug depends on pH. In irritable bowel syndrome, the preparation is only used in patients with predominant constipation.
The efficacy and safety of plecanatide in this subgroup of patients were evaluated in 3 randomized and placebo-controlled studies conducted on 2,612 patients. The drug was effective in regulating bowel movements and improving stool consistency (RR = 0.88, 95% CI: 0.84-0.92, NNT = 10, 95% CI: 8-14) [223, 224] . The effect of the drug in the treatment of other IBS symptoms is negligible.
The effective dose of the drug was determined to be 3 mg/day, but up to now there have not been any studies assessing the safety and efficacy of its longterm use or repeated treatment in the case of relapses. For this reason, a 12-week course of treatment is recommended.
The main side effect of both guanylate cyclase-C agonists is diarrhoea.
Lubiprostone
Statement 16
In constipation-predominant IBS, lubiprostone reduces overall symptoms. Quality of evidence: moderate.
Discussion
Lubiprostone, a prostaglandin 1 derivative, is an activator of type 2 intestinal chloride channels. It works by increasing the secretion of sodium chloride and water by enterocytes and colonocytes, which results in the acceleration of intestinal transit -hence its use only in patients with IBS with predominant constipation.
The efficacy and safety of lubiprostone were assessed in 6 randomized and placebo-controlled studies conducted on 1,399 patients (two studies were a continuation of previous analyses in the same study group) [225] [226] [227] [228] [229] . It was shown to have a statistically significant advantage over placebo in the treatment of constipation in patients with this type of IBS (RR = 0.91, 95% CI: 0.87-0.95, NNT = 12.5 (95% CI: 8-25). Fukudo et al. reported that lubiprostone also improves quality of life, and Chang et al. found in their study that it also reduces pain and abdominal distension [227, 228] .
The effective dose of the drug was determined to be 24 µg twice a day. To date, one study evaluating the safety and efficacy of its long-term use has been published [229] . In the group of patients initially included in the phase III study, lubiprostone was used for an average of 9-13 months, the effect of the drug persisted throughout its duration of administration and no significant adverse effects were observed.
Alosetron
Statement 17
In women with diarrhoea-predominant IBS alosetron reduces overall symptoms. Quality of evidence: low.
Discussion
Alosetron is a selective 5-HT 3 receptor antagonist. It inhibits colonic secretion and motility, and by means of central and peripheral mechanisms, it reduces the level of visceral sensation thus bringing about improvement in patients with diarrhoea-predominant IBS. Due to its serious side effects (severe constipation and acute colonic ischaemia), it was temporarily withdrawn from circulation. After a few years, the drug was reintroduced onto the market with severe limitations and the indications for its use were significantly narrowed down and tightened (risk assessment and mitigation strategy). Currently (with the awareness of potential side effects), it is recommended only in women with "severe IBS with predominant diarrhoea, which causes their exclusion from life" [230] . This is because almost all of the studies evaluating the efficacy of alosetron (8 studies, 4,987 patients) recruited exclusively or almost exclusively women [230] [231] [232] [233] [234] [235] [236] [237] . Only one study was conducted exclusively in men [237] .
A statistically significant effect of alosetron in the reduction of overall symptoms was demonstrated in patients with constipation-predominant IBS (RR = 0.79, 95% CI: 0.69-0.90, NNT = 7.5, 95% CI: 5-16).
The minimum effective dose of the drug was determined to be 0.5 mg twice a day. Due to safety concerns, the method of its use has been clearly defined, thus: if constipation occurs, the drug should be discontinued until it disappears. It can be re-introduced at the re-duced dose (once daily). If the symptoms are not sufficiently controlled after 4 weeks of use, the dose may be increased to 1 mg a day. If the symptoms do not disappear after 4 weeks, the medication should be discontinued.
Eluxadoline
Statement 18
In diarrhoea-predominant IBS eluxadoline reduces overall symptoms. Quality of evidence: moderate.
Discussion
Eluxadoline is a µ-and k-opioid receptor agonist and d-opioid receptor antagonist that acts locally on the intestinal nervous system. It thus reduces diarrhoea in patients with diarrhoea-predominant IBS, without causing the adverse reactions typical of opioids. The efficacy and safety of eluxadoline were evaluated in three randomized and placebo-controlled trials conducted on 3,235 patients [238, 239] . They showed a significant advantage of eluxadoline over a placebo in the treatment of diarrhoea (RR = 0.91, 95% CI: 0.85-0.97, NNT = 12.5, 95% CI: . For the treatment of other symptoms, the effect was not so pronounced, though it was still noticeable.
The effective dose of the drug was determined to be 100 mg twice a day. So far, the safety of the medicine has been assessed during a 26-52 week course of treatment. While the preparation is well tolerated, it can be used long term. However, it should be noted that in people with a history of cholecystectomy, pancreatitis, alcohol abuse, or severe disease of the liver or the sphincter of Oddi, the drug should not be used due to the risk of acute pancreatitis. This warning should be given to all patients in whom administration of the drug is planned.
Drugs with proven inefficacy in all
forms of IBS 6.6.1. Mesalazine
Recommendation 16
We recommend against mesalazine for improvement of overall symptoms of IBS due to proven lack of efficacy in this indication. Recommendation: strong, quality of evidence: high.
Vote
Discussion
Four randomized trials and a control group evaluating the efficacy of mesalazine in alleviating IBS symptoms were included in the analysis of the recommendation. A total of 484 patients were included in the study [240] [241] [242] . In all, it was proven that mesalazine is no better than placebo in reducing IBS symptoms. This was also true for patients with only diarrhoea-predominant IBS and post-infective IBS. For this reason, we do not recommend the use of mesalazine in patients with IBS.
Experimental treatment and new research areas 6.7.1. Faecal microbiota transplantation (FMT)
Recommendation 17
There is not enough evidence to make unambiguous recommendations concerning FMT. We do not recommend the use of FMT in IBS. Recommendation: weak, quality of evidence: very low. 
Discussion
The quality of evidence regarding the efficacy of FMT is more or less distributed half and half. Earlier studies (but conducted in small groups of patients, with concerns regarding the methodology of the procedure itself or the conducting of the study) have not shown the advantage of FMT over a placebo in this group of patients. Two randomized controlled trials in 2018 using validated endpoint assessment methods once again obtained opposite results [243, 244] . In the first (83 patients), a fresh or frozen suspension was administered enterally. A statistically significant response was achieved after 3 months (regardless of the type of suspension). In the second study, which included 52 patients, the suspension was administered in capsules (after freezing). The single dose of microbiota was about 40% lower, but the capsules were administered for 12 days. The results of this analysis are quite different; in this group, the placebo achieved a statistically significant advantage over FMT. Therefore, after analysing both studies, the OR was 0.96 (95% CI: 0.54-1.71, p = 0.78).
It should also be taken into account that so far we do not have research assessing the long-term safety of FMT. In the case of research on the use of FMT in IBS, the balance of benefits and harms should be evaluated very critically. It is a new method for now and it is not known what the long-term consequences may be. FMT is, perhaps, an irreversible interference in the microbiota and microbiome. We are not able to predict the effects of such a modification measured even between generations. Possible potential links between microbio-ta transplantation and infections, autoimmune diseases and cancer are still unknown, but it appears from individual reports that they are not impossible.
Therefore, at this stage, in IBS, a disease, although chronic, without progressive, life-threatening complications, we should apply extreme caution when undertaking this type of experiment.
Due to the significant discrepancies between the study results, and unproved safety profile at this stage, we do not recommend FMT as a method of IBS treatment.
Treatment monitoring and assessment of response to treatment
Recommendation 18
Various widely available scales can be used to monitor the efficacy of IBS treatment, although the heterogeneity of scales in the available studies (IBS-GAI, IBS-SSS, GSRS, IBS-QOL, FBDSI) is noteworthy. Due to the objectification of the data obtained, we suggest using scales (they will be quoted in the supplement). Recommendation: weak; quality of evidence: very low. 
Discussion
The most difficult part of managing IBS patients is monitoring the efficacy of treatment. Since, as has been repeatedly emphasized, this is a chronic condition, which in itself has periods of exacerbation and remission of symptoms, patients will repeatedly come to consultations, each time reporting their symptoms in a different way. In the case of subjective assessment scales, the evaluation of efficacy is de facto left to the patient (this can change the assessment result in up to half of the cases). From the point of view of supervision and assessment of the efficacy of the procedure, it is worth introducing validated questionnaires to assess the increasing/decreasing severity of symptoms in this group of patients, which enables conclusions to be drawn and further recommendations to be made. We suggest using the simplest, most widespread and, above all, widely available questionnaires proposed in Figures 2 and 3 .
The proposed algorithm for the management of patients with diagnosed IBS is shown in Figure 4 . Step-up strategy (from the easiest modifications to combined pharmacotherapy) 
